Peripheral nerve grafting into the central nervous system (CNS) has been used to study the regenerative capabilities of central neurons given access to a peripheral nervous system (PNS) environment. It is well documented that many CNS neurons regenerate axons along peripheral nerve grafts placed in close proximity to their cell bodies and that these grafts can ameliorate axotomyinduced retrograde degeneration. In the present study, we placed peripheral nerve grafts in proximity to axotomized neurons of the anterior thalamus. Standard histological and retrograde tracing techniques were used to examine these preparations 2 months after grafting. Three effects of these grafts were observed: amelioration of retrograde degeneration of axotomized anterior thalamic neurons, hypertrophy of many thalamic neurons in the local environment of the graft, and ingrowth of axons of axotomized anterior thalamic neurons as well as nonaxotomized neurons from surrounding nuclei. We conclude from these studies that peripheral nerve grafts not only provide a matrix for axonal outgrowth but also exert marked trophic and tropic effects on axotomized anterior thalamic neurons. 1998 Academic Press
INTRODUCTION
Axotomized neurons in the PNS can regenerate their axons and reestablish connections with targets; in the CNS, axotomized neurons cannot restore efferent connections (Ramon y Cajal, 1928; Le Gros Clark, 1942) . However, peripheral nerve segments grafted into the CNS provide conduits for the regeneration of CNS axons (Richardson et al., 1980; David & Aguayo, 1981; Benfey & Aguayo 1982; Morrow et al., 1993; Campbell et al., 1997) and promote the survival of axotomized neurons (Wendt et al., 1983; Friedman & Aguayo, 1985; Vidal-Sanz et al., 1987; Villegas-Pérez et al., 1988; Hagg et al., 1990) . To date, the best-studied model of nerve grafting in the CNS is that of sciatic nerve segments apposed to orbital stumps of transected optic nerves (Vidal-Sanz et al., 1987; Villegas-Pérez et al., 1988) . In the absence of a graft, ϳ90% of axotomized retinal ganglion neurons die. Transplantation of sciatic nerve to the orbital stump causes a two-to fourfold increase in the survival of retinal ganglion cells; ϳ20% of surviving cells regenerate axons into the peripheral nerve segment. Moreover, some terminals apparently make functional contacts with other neurons when distal grafts are approximated to target regions. Thus, extrinsic influences introduced by the apposition of the graft to severed host axons not only rescue axotomized neurons but also promote axonal regeneration, leading to reinnervation. Such extrinsic influences include the presence of growth factors (Riopelle et al., 1981; Richardson & Ebendal, 1982) and an extracellular matrix conducive to regeneration (Carbonetto, 1991) as well as a physical conduit for axonal elongation (Prochiantz et al., 1990) .
Previous studies have examined the effects of peripheral nerve grafts on thalamic neurons (Benfey et al., 1985; Bray et al., 1985) . These studies demonstrated that thalamic neurons in general have the ability to extend axons into peripheral nerve grafts and suggested that various subsets of thalamic neurons exhib-
